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l. Introduction 


Pine litter is one of the most frequently used substrates in the culture of indoor plants 
and azaleas in nurseries in the Ghent area of Belgium. 

In order to obtain full development of the plants, fertilizers are added tu the substrate. 
These fertilizers constitute a physico-chemical factor affecting considerably the success of 
the culture, 

A poor development of the plants can be attributed to a too low application of fertilizers. 
but on the contrary an overdose ean be responsible for the arrest of growth and eventually 
scorehi As fertilizers and salts can leach out. it is not possible to establish by means of 
chemical analysis if an overdose of fertilizers or damage by salts were the original causes 
for a failure of the culture. 

If elevated salt concentrations could be indicated by living or 
ned inconvenience could be bypassed and thus the grower informed of the real cause of the 
dammage. In order to establish this we studied the effect of salt concentrations (as indicated 
by conductivity) on the mite fauna. 


tists. the above mention- 


2. Literature 


rs on mute populations are 
ly mite species differs to a large extent can explain 
r distinction betwe nie fertilizers constitut- 
ing a source of nutrition to the saproph auna and inereasine the salt concentration only later, 
after mineralisation, and mineral fertilizers which do not immediately aet as a souree of nutrition 
but become as soon as applied an intezral nest of the salt concentration in the soil. 

It has been establ able land some years after application of organie fervilizers, 
more mites were present in the treated than in the untreated plots (SU ERLAN t 
Tisrrviss 19 I R 1962) although some specific species d sed in number, Uri snzs 
(1969) found in plots enriched with mal masids than in those recieving 
only a single inorganic fertilizer; oribatid . We do not attribute the inere 
of the gamasid population in the first | ther to the increase of populatio 
of other groupĝin particular the nematodes and enchytra d upon by Parholaspulus alstoni, 
the dominant gamasid in thi »eriment. Another experiment (Hkexekxs & vas Darre 1970) 
confirmed the preceding obse s, but the fluctuations were rathe: lt, Phimavest A Covore 
(1968) Fed that mit vond favourably to organic ers due to their dislike for 
nites d vare (1964) noted a significant ineres 


ling with the influence of fertiliz 


The data from some papers d 
contradictory. The fact t 
this contradiction. I should also be m 


The different data on this subject can be summarised as follo after application of an organic 
fertilizer the humi tart with a rapid fie components of the 
microflora, these precede a whole series of changes in populations of microorganisms in interaction 
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with one another (commensalism). Negative interactions will then appear (antagonism, predation, 
competition), resulting in pronounced changes in the population density, until the process of humifi- 
cation and mineralisation is complete. A period of temporary stabilisation then occurs. 

In general after an application of an organic fertilizer in a mineral soil, an increase of the mite 
population may be expected. With mineral fertilizers one obtains a growth of both micro- and macro- 
flora. The increase of mycelium in the soil is a source of nutrition to many saprophages, among which 
are many mite species. In this way a rise in the Acari fauna following an application of mineral ferti- 
lizer ean easely be explained. 

By adding nitrogen to the soil, many authors (FRANZ 1 ` MÜLLER 1957; Roxpk 1957, 19: 
1960; Tratrreur-Ronxpe 1961; Mavkn-Knarorr 1963 and Wererman et al. 1972) noted an incre 
in the mite population, with the exception of the Oribatei. The composition of the nitrogen fertil 
is also of some importance. In this connection Franz (1957) and Mourst (1962) found that ammonia 
was toxic to mites. According to Carey et al. (1971) potash fertilizer enhanced the mite population. 
oun (1962), Mavkn-Racsronr (1963) and Harsser et al. (1969) found that phosphorus gives 
analogous results. 

Due to the diversity of the results obtained it is not clear which factors are responsible for the 
changes in the population density, Even Mansi tts extensive review of the literature on the subject 
(1977) does not give a satisfactory explanation. We limited our research to the application of increasing 
doses of a compound mineral fertilizer. As such the problem can be simplified, and reduced to the 
results of the effect of the salt concentration on the mite fauna, 


3. Materials and methods 


Two different litter-types, fresh pine litter and a pine litter one year old, were taken from an azal- 
ea nursery, Both substrates were from Pinus sylvestris litter, and were cleaned from wood 
and cones. One litter samples were then put in plastic containers (10 em x 10 em = 15 em). St 
strates contain in general an elevated mite population, therefore the substrate were not enriched with 
additional organisms. 

For the fresh pine litter the average weight was 116 g with standard deviation 14 (n ` 40) and 
for the one year old pine litter 148 + 1 ginning of the experiment the we in wet 
condition were respectively 289 + 18 + By weighing the plastic containers and 
contents regularly and adding some distilled water the weight and water content were kept relatively 
stable g 

To the substrates a series of salt-concentrations 0 — 
added, corresponding with (for many ornamental plants) 
tivity. 

The salt chosen was the fertilizer Alkri 
g an appropiate NPR-ratio for a as. 
tification of the choive of the salt concentrations used refere to our previous publications, 
& Roos (1975) and Hee et al. (1975). In the latter paper two methods for deter- 
mining the conductivity (salt concentration) of a substrate are given. The conductivities of 4 grams 
air-dried substrate — 100 ml water and 100 ml normally wet substrate + 400 ml water were compared 
after 24 hours. The results proved that the conductivities for both methods are approximately the 
same for a pine litter substra*e (although not for peat). In the present tests the second method was 
used. 

The plastic containers prevented leaching of the saits and by closing them at given times the 
evaporation was held as low as possible. 

The experiments were ted mid November. The ambient temperature varied from 14°C to 
16 *C. 


0.8 and 2g per liter of substrate w 
inge from very low to a too high cond 


(48 G 12), this type being generally accepted as 


pM and conductivity (microSiemens/em) measurements were taken after a three weeks interval and 
ve following results: 


pine litter salt concentration mean and standard deviation 
of the conductivity (#S/em) 
x s(= 6) 
fresh control B 32 
very low 
medium 
h 


one vear old vontrol 
very low 
medium 
high 
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For the whole of the observation period and the different modalities the pil varied from 4.1 to 
4.7 only. 

‘The mites were collected by means of a modified Tulle 
100 ml substrate, Sampling was carried out after 1.5 a 
total number of samples being 160 (2 types of substrate «2 periods - 4 salt content: 

For the applied nomenclature is referred to the following authors 
Uropodina: Hikscumany, W., 1957—1978; Oribatei: Wir. 
Acaridiae: Hvcnks, A. M., 1976; Tu, E. & F. 1957; Sent 
H., 1959; kurt, IL, 195t CH A alise nain, L 
1947; Tuor, S sS 1933; Kraxstz, G. W., 197 : 


» 10 replicates). 
Kare, W., 1971; 
Nick, Ma, 1960; 
t R, Tarsonemini: Kuczát, 
Prostigmata: Tene, S. & WILLMANN, C. 
M., 1M 


4. Results 


4.1. Population composition 


For the 160 samples of 100 ml a total of 15,365 mites were counted. Table 1 gives the 
composition in family-groups according to substrate and time of sampling. 

Vor most groups the faunistic composition has been established. it is given in Tabl 
and 4. The same tables also give the number of mites found at different salt concentrations. 
A survey of the mesostigmatie fauna is given in Table 2. Some species were strikingly domi- 
nant. Well represented in fresh pine litter were Pergamasus nymphs (28",).. Pergamasus 
vagabundus (22). Pergamasus conus (20",) and Veigaia nemorensis (7 "7.1. The Urapodina 
were represented mainly by Üropoda minima (16%). In one year pine litter Cropoda minima 
composed more than half (52*,) of the total Mesostigmatid population, followed by Verqaia 
nemorensis (28",,) and Pergamasus nymphs (10°). 


Table 1. Number of Acari according to family-groups, substrate and period 


Substrate ne of sampling 


fresh one vear old after after 
pine litter pine litter es 100 days 


CGamasina 638 


Uropodina 


Lor 
713 
HEN 
169 


Juven 


Total 
Average/ 100 ml 


(x) Not vet identifiable (mostly larvae). 


From Table 1 can be concluded: 


(1) fresh pine litter contains more mites than one year old litter (133; 59) per 100 ml substrate): 

(2) the Oribatei constitute the largest group, they represent » of the total number of mites in the 
fresh pine litter and 53°, in the litter one year old; 

(3) Uropodina and Pros mata only are more numerous in one year old litter than in the fresh one: 

(4) with the exception of Prostigmata and Tarsonemini, all groups are better represented at the 
start of the experiment. 


‘Two facts emerge from a comparison of the sampling periods: 


l. in the second period Pergamasus nymphs practical 
2. Uropoda minima, Veigaia nemorensis and Pergamas 
first two this was apparently a normal phenomenon since they are typie 
litter. 

The inerease in the observed numbers of Pergamasus conus can be explained by the development of 


unidentifiable nymphs into adults 


howed a relative ine i for the 
al inhabitants of older 


Population variations due to changes in salt concentration are discussed farther on. 
The faunistie composition of the Prostigmata, Tarsonemini and Acaridiae is given in 
Table 3. 
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Table 2. Numbers of Mesostigmata according to substrate 40 and 100 days after application of the 
fertilizer, and different salt concentrations 


Substrate Period Salt concentration 
F 0 40 100 n i m h 

Gamasina 

Evimirus uropodinus 3 17 10 10 10 4 6 = 
Parholaspulus alstoni 5 5 $ 1 1 2 
Maerocheles penicilliger — 4 1 3 2 — 2 
Pachylaclaps longisetis 2 1 1 — 1 1 
Pachylaclaps pectinifer E l í A 1 
Geholaspis mandibularis 4 H — - 1 1 
Hypoaspis aculeifer 11 - MH 5 2 — 4 
Zerconopsis remiger - gh 1 — 
Dendrolaclaps reticulosus 1 - 1 - 1 - — 
Pergamasus quisquiliarum H L — m em 
Pergamasus crassipes 1 1 — 1 e 
Pergamasus septentrionalis 1 1 2 1 
Pergamasus robustus 22 3 24 1 10 5 2 
Perqumuasus conus 152 H 5 96 57 91 4 
Pergamasus vagabundus 170 n 139 67 78 44 7 
Pergamas ymphis: 919 104 33 3 97 51 M5 
Parasitus insignis 1 4 5 — 1 3 1 
Veigaia kochi 9 1 3 H 8 1 1 - 
Veigaia nemorensis 54 286 165 175 104 113 7 52 
Uropodina 

Trachyles aegrota 9 H 9 — 3 4 2 — 
Uropoda minima 125 5M 351 305 243 194 149 10 
Trichouropoda obscura 1 L = T. LS a 
Total numher 166 1017 1,098 685 620 620 359 184 


Note: Fresh pine litter substrate (F); pine litter one year old (0). Different salt concentrations: 
nil (e), very low (1), moderate (m) and high (h). 


Table 3. Numbers of Prostigmata, Tarsonemini and Acaridiae according to substrate 40 and 100 


days after application of the fertilizer, and different salt concentrations 
Substrate Period Salt concentration 
V 0 40 100 n i m h 
Prostigmata 
Raphignathidae (1) 5 1 1 1 
Rhagidiid 169 16 18 M 
d 4 5 12 
93 368 R9 69 
rsonemini 
Scutacaridae "a H Lu 260 
Pyemotidae 78 9 14 17 
Tarsonemidae 17 20 bi 18 
Acaridiae 
Caioglyphus sp. u 122 i| 9 
Nelieieben sp am) — 13 mu — 29 
Tyrophagus sp. s å D 4 
Anoetidae (1 9»5, Aë 240 126 
14 H sé 


Others 1 


1,956. 1,037 


Total number 


(1) n.o, Sligmaeus sp 
(2) a.o. Bimichaelia 
(3) n.o. Histiostoma sp. 
Note: Fresh pine litter (F); pine litte one year old (0). Different salt concentrations: nil (e), very 
low (1), moderate (m) and high (h). 
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Table 4. Number of Oribatei according to substrate 10 and 100 days after application of the fertilizer 
and salt concentrations 


Substrate Period Salt concentration 
F 0 10 100 n l m h 


Oribatei 
Sleqganacarus striculus 1,232 vin 691 2505 OSD 


Phthiracarus nitens d 1 - 
Rhysotritia duplicata 58 d 23 18 8 
Microtritia minima 15 14 16 4 10 
Hypochthonins minutissimus 6 2 4 1 3 
Hypochthonius rufulus 44 14 16 il 26 
Liochthonius perpusillus 601 404 375 191 135 
Nothrus silvestris 90 55 n 28 14 
Trypochthonius sp. 44 15 3 18 18 
Camisia segnis 9 4 4 2 
Camisia spinifer 15 3 7 2 
Platynothrus peltifer 421 155 94 18 

Adoristes ovatus 31 10 9 3 
Tectocepheus velatus 3,066 1,043 694 — 696 
Odontocephieus elongatus LEY 4 5 5 
Cepheus cepheiformis 9 2 3 3 
Belbidae (Damaeus sp. + Belba sp.) 7 E - 3 
Suctobelba subtrigona 387 196 14 3132 
Oribella lanceolata 302 9 149 146 
Oppia sp. 419 136 149 93 
Scheloribates latipes 17 E 10 9 
Chamobates schützi E 3 — 2 
Trichoribates trimaculatus 14 3 i t 
Pergalumna nervosus 22 3 8 13 
Total number 7,746 2,483 6.828 3,401 2,798 3,372 1,976 2,083 


Note: Fresh pine litter (F); pine litter one year old (0). Different salt concentrations: nil (c), very low 
(I), moderate (m) and high (h). 


Dominant in fresh pine litter were the Seutacaridae with 47". In one year litter Anuetidae 
(40, and Pachygnathidae(35°,) were dominant. The latter (especially Bimichaelia) and the 
Rhagidiidae increased strikingly during the second period. 

Table 4 gives the proportional distribution of Oribatei species. Dominant species in fresh 
pine litter were Tecloeepheus velatus (407,).. Sleqanacarus striculus (25",,). Liochthonius 
perpusillus (LE). Suctobelba sublrigona (7%) and Platynothrus peltifer (6°). In one year 
old pine litter Tectocepheus relatus "a and Steganacarus striculus (23",) were again most 
numerous, but Orihella lanceolata ( ). Oppia species 12") and. Liochthonius per pusillus 
(9 ,,) formed a significant proportion i the total oribatid population. 


4.2. Distribution 


The distribution of the most common mites in the substrate is given in Table 5. 

In the soil, mites are almost always found in “aggre 7. Recently Using (1969, 1975) 
and Usien & Hiper (1975) studied the aggregation of Collembola, Pronounced a 
by collembola. mites and enehytraeids could be observed in all our experiments. 

In pine litter earthworms only exhibited a “Poisson distribution”. The presence of soil 
organisms in aggregates is demonstrated by the correlation formu & > | (Denavene 
1058, 1062: Axprewartia 1961: Hity 1962: Caxcena pa Foxskes 1965. 1966). which 
can be ; ed by the hypoth 2 g, The t test For (mn ` 0) degrees of freedom after 
Giii-Swrri (1964) (see Table 5) demonstrates for the best represented mites a very high 
probability (> 0.001). which permits acceptance of the existence of a pronounced “aggre 
gation”. 


ration 
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Table 5. Ratio of the most representative mites in the 160 samples of 100 ml of substrate 


Arithmetical Variance ss 
mean & sê 


Pergamasus conus 1.006 
Pergamasus vagabundus 
Veigain nemorensis 
Juvenile Gamasina 
Uropoda minima 
Rhagidiidae 
Pachygnathidae 
Seutacaridae 
Pyemotidae 
Caloglyphus sp. 
Nehwirhea sp. 
Anoetidae 

Nleganucarus striculus 
Rhysotritia duplicata 
Liochthonius perpusillus 
Nothrus silvestris 
Platynothrus. peltifer 
Teclocephous relatus 
Snelobelba sublriqana 
Oribella lanceolata 
Oppin spp. 


12.08 


10.110 
3 


60.470 
288.613 


1.3. Analysis of variance 
Although the data given in Tables 2. 3 and 4 periit an interpretation of the influence on 
the mite Fauna of the substrate, elapsed time and the salt concentration. statistical evidence 
is not direetly obtainable from them. However the influence of each of the different factors 
appears clearly from the analysis ol variance. 

In case of "aggregation" the analysis of variance requires a transformation to normally 
distributed numbers. The former was done on scores per 100 ml substrate transformed to 
Ins ` 1). The different sources of variation are substrate (type of litter). period and salt 
conventration and further, the possible interactions between these 3 factors. 

For the most representative mite species the mean squares of deviation are given in 
Table 6. 

From this table can be concluded that the most important source of variation was the 
type of litter (fresh pine litter substrate or one vear old pine litter). This was so for 13 of the 
IR mite species (genera. families), For Steganacarus and the Anoetidae the influence of the 
period and of the substrate were equal. For the remaining 3 acarid groups, namely the juve- 
nile Gamasina. Caloglyphas and Oppia, the period (sampling 40 or 100 days after treatment) 
was the only dominant factor. 

In none of these cases was the salt concentration the most important factor in the popu- 
lation density. 

Table 7 gives the caleulated P-values after analysis of variance and the confidence level 
for the different sources of variation. 

The influence of the substrate was significant for 16 of the 18 most representative mite 
species as compared with only 10 out of 18 influenced by the period. 

The P-values for the salt concentration are smaller than for the substrate and period, 
nevertheless, the salt concentration was a significant source of variation for 17 of the species. 
Many interaction factors were significant. especially “litter - salt. concentration" which 
makes the interpretation less casy. This will be considered when the influence of the salt 
concentration is discussed, 
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Table 6. The mean squares after analysis of variance 


Source L P Se LxP L x Se PxSe LxP»x Resid- 

of variation Se ual 
Error 

Degrees 1 1 3 1 3 3 3 144 

of freedom 

Pergamasus 3.4516 0.1288 0.6367 0.1092 0.3584 0.1012 0.0090 ` 0.0387 

conus 

Pergamasus 2.5756 0.4687 0.7668 0.4862 0.2917 0.1148 0.0655 0.0453 

vagabundus 

Veigaia 6.4320 0.0608 0.2171 0.0141 0.0981 U.1074 0.1239 0.0601 

nemorensis 

Juvenile 1.0002 0.6112 0.0976 0.4959 0.0679 0.0537 

Gamasina 

Uropoda minima 7.6257 0.1911 0.0508 0.0653 0.0581 

Rhagidii 3.7946 0.3460 0.1158 

Pach 0.0617 0.0644 h 

Scuta 0.4451 0.1866 ` 0.0! 

Caloglyphus sp. A 0.4148 0.0116 — 0.0801 

Schwicbea sp. 10.1707 2 0.0817 — 0.0618 

Anoetidae 2.1183 0.0874 — 0.1146 

Steganacarus 8.4916 0.1659 — 0.0711 

striculus 

Liochthonius 6.6016 0.2880 0.0656 0.9799 0.1479 0.1591 0.1105 

perpusillus d 

Platynothrus 13.9417 3.4018 1.7243 0.3625 0.0927 0.0065 — 0,0443 

pellifer 

Tectocepheus DÉI 12.4993 0.8621 0.2907 0.1591 0.0098 0.0967 0.0593 

velatus 

Suctobelba 5.9946 0.0252 — 0,4061 0.5219 0.6245 0.3121 0.3063 0.0877 

sublrigona 

Oribella 2.2801 0.1232 0.6020 — 0.1690 — 0.7302 04306 — 0.3440 — 0,0709 

lanceolata - 

Oppia spp. 0,1000 4.8233 0.3199 0.2512 0.1225 "60700. ` O.OLIS 0.0169 

Note: Transformation: | X +1). 

= type of litter: I period; Se = salt concentration 

Table 7. Calculated. F-values after analysis of variance 

Source of variation L P Se LxP Le Se Px Se Lx P 
«Se 

Pergamasus conus 89.19** 16.45** DE Led 

Pergamasus vagabundus 15.93** 6.44** 

Veigaia nemorensis 1.64 


Juvenile Gamasina 
Uropoda minima 
Rhagidiids 
Pachygnathidae 
Scutacaridae 
Caluglyplius sp. 
Sehu 
Annet) 
Sleganacarus striculus 
Liochthonius perpusillus 
Platynothrus peltifer 
Tectocepheus velatus 
Suctobelba sublriqona 
Oribella lanceolata 
Oppia spp. 


0.29 


210.78** 


bü 


1u,30** 
1.59. 


Note: The difference is significant at 95", confidence level (*) or 99°, 


L = type of litter; P = period; Se = salt concentration 


CTS. 


Table 8. Logarithmic mean [l/n E log (x + 1)] per 100 ml substrate in the different modalities of 
the salt concentration 


control very low moderate I.S. D. (**) 
Pergamasus conus 0.294 0.115 
Pergamasus vagabundus 0.318 0.126 
Veigaia nemorensis 0.450 0.144 
Juvenile Gamasina 0.410 0.133 
Uropoda minima 0.681 0.141 
Rhagidiidae 0.128 
Pachygnathidae 0.126 
Scutacaridae 0.170 
Caloglyphus sp. 0.165 
Nehwichea sp. 0.147 
Anoetidae 0.199 
Steganacarus striculus 1.109 0.157 
Liochthonius perpusillus 0.877 0.194 
Plathynothrus peltifer 0.461 0.123 
Teetocepheus velatus “4 0.144 
Nuctobelba subtrigona x 0.173 
Oribella lanceolata 0.544 0.157 
Oppia spp. 0.405 0.162 


L.S. D. (**) least significant difference for the confidence level 99% 


Interactions caused by commensalism, antagonism, predation and competition are diffi- 
cult to assess in a biotope as rich as the one here studied. 


1.1. Influence of substrate (type of litter) 
and period of sampling on the population density 


A combination of the data from tables 2, 3 and 4 together with table 7 permit statistical 
conclusions to be drawn about the size of the populations in the two types of substrate and 
during the two periods. 

Tt can be concluded from table 7 that Caloglyphus sp. and Oppia spp. were only an insigni- 
ficant proportion of the populations in both substrates. 

However it is clear that in general at the first sampling (40 days after treatment) a greater 
number of mites was counted than at the second sampling (after 100 days). The observed 
species of the Rhagidiidae and Pachygnathidae were an exception, and showed a significant 
increase at the second sampling. 


4.5. Influence of the salt concentration (conductivity) 
on the population density 


The significant differences in population density according to salt concentration can be 
deduced from the data given in Table&. The population density of the different mites is fur- 
ther illustrated graphically in figures 1a and Th, 

For the Mesostigmata no significant difference can be observed between the nil and a low 
salt concentration. However between low. moderate and high salt concentrations significant 
differences are clearly present. The population of Pergamasus, Veigaia and Uropodina 
decreases with increasing salt concentration. This applies most notably (probability > 0.01) 
for Üropoda minima and the genus Pergamasus (most of the Juvenile Gamasina were Per- 
qamasus nymphs). For Veigaia nemorensis however a less pronounced significant. difference 
is noted, It ean be suggested that the typical Mesostigmata fauna from pine litter is adversely 
affected by an inereased salt concentration, The Pergamasus population (P. vagabundus and 
P, conus) could even present a certain value as an indicator of salt concentration. 

Recent research (Hire sust zs 1980) proved that increased salt contents are very toxic to 
enchytracids. I the above-mentioned Pergamasus species are effective predators of enchy- 
traeids, we can attribute their population decrease by the disappearance of their prey. 
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Pergamasus Pergamasus Veigaia Juvenile 
conus vagabundus nemorensis Gamasina 


20 


10 


Uropoda 
minima 


Scutacaridae 


Rhagidiidae 


Anoetidae 


Caloglyphus 


la 


Fig. la + b. Average number per liter of different mite species. These data are the retransformed 
values, which give a good evaluation of the real mean. Variants: Salt concentration nil (N), very low 
(L), moderate (M) and high (H). 


Although positive conclusions ean not easely. be drawn about the influence of the salt 
concentration on the observed Rhagidiidae and Pachygnathidae, the populations of these 
two groups tend to decrease with increasing salt concentration, With regard to the Seuta- 
caridae, it can not be fully explained why at “moderate salt concentration” a significant 
fewer number of these mites is observed. 

Interactions could eventually prove to be the cause. If the predators or antagonists 
tolerate a moderate but not a high concentration, the Seutacaridae, which as seems to be 
here are salt tolerant. will undergo a population decrease at the moderate concentration but 
not at the high one, On the other hand, at a high salt concentration they will have less compe- 
tition from salt sensitive species 

Using the same dose of fertilizer as the highest in the present experiment (but applied in 


three periods) Zynomska-Rup2ka (1979) obtained a pronounced decrease in numbers of 
Seutaearidae. However the observation period of this experiment lasted much longer. 

Pinus litter was the substrate in our experiment, whereas the research by ZvROMSKA- 
Rupzka was conducted in “a meadow overgrown with vegetation belonging to the commu- 
nity Arrhenatheretum mediouropaeum" on a brown slightly gley loam. 
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Steganacarus Liochthonius Tectocepheus 
striculus perpusillus velatus 


Suctobelba 
subtrigona 


100 | 


Oribella 
lanceolata 


Platynothrus 
peltifer 


Rhysotritia Nothrus 
duplicata silvestris 


ow 


[En CE 
NLMH NLMH 


lb 


Possibly the high organie fraction in Pinus substrate acts as a strong buffer. which results 
in a less drastic decrease of the Seutaearidae population. 

The Acaridiae Colglgphis sp. and Anoctidae tolerate higher salt concentrations and we 
found the highest number of Caloblyphus specimens in the highest salt modality. Schwiebea 
sp. aeted differently however. the highest number of specimens being counted in the lowest 
salt concentration. 

In general the Oribatei population was not. pronouncedly diminished by an increasing 
salt concentration, although significant differences were observed for some species. Not 
reacting to changing salt content was Seganacarus striculus, Liochthonites per pusillus, 
Platynothrus peltifer. elatus and the Oppia spp. were present in lesser numbers 
at the higher doxes of fertilizer, Similar counts were found for Suetobelha sublrigona whereas 
Oribella lanceolata was pronouncedly non reactive to changes in salt concentration, 


Terlacephous 
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Comportments whose causes can not be directly deduced from the results of the analys 
of variance could be attributed to relations between the organisms. 

Although a high salt concentration does.not decrease numbers of the Oribatei population 
in great measure, it ix nevertheless obvious that the number of most of the Oribatei species is 
to a certain extent reduced by it. 

Scuesrer (1956) suggested that 3 divisions of the Oribatei: the macrophytophages, miero- 
phytophages and the non-specialised may be distinguished according to their food. 

An enumeration of some of the better known food sources of the reported mites is given 
below, however it seems difficult to classify them with accuracy according to the above 
mentioned system, 

Various data from literature indicate that Platyjnothrus peltifer is à non-specialised species 
This was confirmed by our own observations. We collected this species even from growing 


leaves of .Azalea and Begonia. 

According to Biieriner (1964) it feeds mainly on mould, Wattwonk (1067? considers it 
to be macrophytophagous and Lerriazwoon (1069) reared it on algae, 

OF Tectocepheus relatus too the food is not well known. Wattworis (1967) cl 
a principally nacrophytophagus species and Lenrex (1971) supposes it tò be non-specia 
lised. 

Being only represented in rather low numbers. Rhysotritia dujdicala and Nothrus silrestris 
are not included in Table 8. They also decrease in numbers with inc ing salt content (see 
Table 4). Rhgsotritia duplicata is only known as a macrophytophage (Lenres 1971). Accord- 
ing to Panne & Berrner (1973) this species prefers decaying wood te pine needles, which 
explains it presence in one year old rather than in fresh pine litter. 

Nothrus silvestris also is macrophytophagus (vax per Drier 1951: Lenres 1971). 

Paxpe A Berrier (1973) supposed that it obtained part of its food from the saprophagous 
microflora living on the needles; Experiments by Sri sti (1954) seem to confirm this, 
These data could be interpreted as an indication that a higher salt content does not favore 
the Oribatei, indeed the possible inerease of microorganisms other than fungae does not 
result in a greater food supply. while the fungae themselves develop mainly on the needles 
during decomposition. 


5. Conclusions 


The results obtained with two types of pine litter and salt concentration increasing up to 
2g compound mineral fertilizer per litre of substrate suggest that the dominant factor influ- 
encing the population density of soil mites in the litter is principally the type of substrate. 

The sampling period is also a significant factor, but the length of sampling period can be 
confined theoretically to a particular stage in the decomposition of the litter (viz, in relation 
to humification and mineralisation). 

Except for Uropoda minima and some Pergamasussspecies, the soil mites in the litter seem 
to be little affected by high salt concentrations. This could be attributable to the disappear- 
ance of their more salt sensitive prey. 

The observed Prostigmata, Tarsonemini and Acaridiae are not influenced by a higher salt 
content. however some Oribatei decrease with an higher content, 


6. Summary - Résumé 


Its of laboratory experiments with two pine litter substrates, two 
npound chemical fertilizer shows that many of the different 
inity of the substrates. However the substrate remains the 
rminator of the population composition and its deusity. 

es the typical Me: ima of a pine litter substrate and parti- 
nd the JN starten ragahundus and ronas populations. Populations of 
some Oribatid mite spec Iso decreased with higher salt concentrations. but the influence wits 
rather low mpared with that of the substrate. A salt concentration up to 2 eran of the eompound 
fertilizer Mkrisal (18 6 12) per liter pine litter substrate had no influence on the population den- 
sity of the observed Tarsonemini, Prostigmata and Vearidiae. 


Analysis of variance of the 
periods of s 
soil mite specie 
most important det 

An elevated salinity derre 
cularly the ('ropoda minima 


re influenced by the 
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L'influence de la salinité sur les populations des acariens en litiére de pin 
"analyse de la variance des résultats d'essais en laboratoire aver deux substrats de litière de pin, 
périodes de prélèvement d'échantillons et quatre doses d'une fumure chimique composée 
démontre que plusieurs esperes d'Acariens édaphiques réagissent aux changements dans la salinité 
du substrat. 

Toutefois le substrat méme e néanmoins le plus important facteur de là composition et de 
la densité de la population. Un inité élevée fait diminner la faune typique des Mesostigmates d'un 
substrat composé de litière de pin, plus spécialement les populations d'l'ropoda. minima et. des 
espèces Pergamasus eugubundus et conus. 

En mentant la salinité la. population de certai 
comparée à celle dépendant du type de substrat vette « iminution est peu es 
de Feng Mkrisal^ (18 -6 —12) jusqu'a 2 grammes par litre de su 
d'influence sur la densité des populations des Tarsonemini, Prostigmata et Acari 


lement, mais 
pplivati 


ae observés. 
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